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EXPERIMENTAL INDUCTION OF OVULATION. By Miriam E. Simpson, De-
partment of Anatomy, University of California, Berkeley, and G. van
Wagenen, Department of Obstetrics and Gynecology, Yale University
School of Medicine.
The primate ovary can be stimulated readily and follicular growth will result.
It has been the common experience, however, that ovulation with true corpus
luteum formation follows only sporadically after the injection of gonado-
trophins. Crude pituitary extracts from pig and sheep, purified follicle-
stimulating hormone, equine serum gonadotrophin, and human chorionic
gonadotrophin have all been tried, alone and in combination, with the same
unsuccessful results.
Another effort has been made to determine the conditions essential for
ovulation in the monkey (Macaca mulatta) in terms of the absolute amounts
and proportions of the gonadotrophins necessary. Ovulation followed occa-
sionally after injection of sheep follicle-stimulating hormone with or without
supplements of luteinizing substance (pituitary interstitial cell-stimulating
hormone or human chorionic gonadotrophin). However, when the extract
was made from monkey rather than sheep pituitaries, ovulation followed
dependably in both immature and mature monkeys. From both types of
treatment a single ovulation resulted in the young animal and multiple
ovulation in the adult.
The dosage of monikey pituitary needed for ovulation was considerably
smaller than of the sheep anterior pituitary preparations. A total dose of
30 to 50 mg., given over 8 to 10 days, of a 40 per cent alcohol extract of
monkey anterior pituitary (or the equivalent of about one pituitary daily)
was adequate to induce ovulation when given to an adult female from the
fifth day of the menstrual cycle. In terms of hypophysectomized rat units
this was 1/20 to 1/30 the dose required of purified sheep follicle-stimulating
hormone to induce ovulation.
M. E. S. AND G. VAN W.
ZOOLOGICAL JOURNAL CLUB
February 25, 1958
MECHANISM OF GENE DUPLICATION. By Franklin W. Stahl, Norman W.
Church Laboratory of Chemical Biology, California Institute of Technology,
Pasadena.
Ultracentrifugal studies of DNA from E. coli give further support, on the
molecular level, for the postulated mechanism of duplication based on the
Watson-Crick model of a two-stranded helix.
The method used is based on the fact that an 8 Molar cesium chloride
solution in the ultracentrifuge cell produces a density gradient such that
N'5 labelled DNA and unlabelled DNA form distinct, separate equilibrium
bands. The bacteria were grown for approximately twenty generations on a
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nitrogen source of N' labelled NH4C1; the first sample was then taken for
DNA extraction. Immediately thereafter, the bacteria were transferred to
unlabelled NH4Cl, and further samples were taken at successivegenerations.
Previous to the addition of unlabelled NH4Cl, a single band was formed,
corresponding to completely labelled DNA. One generation after the addi-
tion of unlabelled NH4Cl, there was a single band at a point intermediate
between labelled and unlabelled, indicating the presence of half-labelled
DNA. After two or more generations there were two bands, one inter-
mediate and the other completely unlabelled.
It has not yet been fully verified that the molecule being centrifuged is
actually a single double helix. Nevertheless, the results are just those which
would be predicted on the basis of the Watson-Crick model, i.e., that the
DNA molecule exists in two subunits which separate during duplication,
one subunit persisting in each daughter molecule.
F. M. WILLIAMS
ZOOLOGICAL JOURNAL CLUB
February 26, 1958
ACTIVELY ACQUIRED TOLERANCE OF HOMOLOGOUS CELLS. By Rupert E.
Billingham, Wistar Institute of Anatomy and Biology, Philadelphia, Penn-
sylvania.
A laboratory solution to the problem of skin homograft intolerance involves
postnatal intravenous inoculation with whole cells. One-day-old mice of
strain A inoculated with 5-10 million spleen cells from strain CBA into the
sigmoid sinus show 100 per cent tolerance when later challenged with CBA
skin grafts. Inocula reaching the lymphatic system fastest are most effective.
If the inoculum is intraperitoneal, the tolerance is only 60 per cent; sub-
cutaneous inocula are ineffective. A rapid fall in tolerance occurs if the
inoculum is performed later: from 100 per cent within the first 24 hours,
tolerance drops off sharply until it is absent after the fourth day. When
seven days old, mice assume the adult immunization responses. This time
schedule varies in different animals: rabbits are past toleration at birth,
newly hatched chicks are at the threshold of immunization, but tolerance can
still be induced in rats at 10 days. Chick embryos in ova can be injected
with embryonic blood from another strain (injected adult blood kills the
embryo) or two embryos may be parabiosed through the chorioallantois to
give a homograft tolerance reaction.
Two genetically different types of cells may be found in spleen, liver,
kidney, and thymus, the lymphatic system, and the leucocytes of such para-
biotic twins, or of inoculated mice which show the tolerance reaction.
Natural chimaerae of this sort have been found in dizygotic chicks from
double yolk eggs and in three dizygotic pairs of human twins in Britain.
Tolerance isonly induced when nucleated cells are transferred; blood plasma
and even avian erythrocytes are ineffective.
The closer two strains are genetically, the more easily tolerance may be
brought about; earlier inoculation may compensate for genetic remoteness.
Data from heterograft experiments tend to confirm this prediction. Post-
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natally induced chick-duckling tolerance is impossible, and is even low in
embryonic parabiosis. The turkey chick gives a fair tolerance reaction with
the closely related chicken and pheasant. If adult antibody-producing cells
are inoculated into a newborn host when its tissue is not ready to react to
produce antibodies, the injected adult cells may produce antibodies which
react againt host tissue, and result in abnormalities such as runt mice with
involuted lymph nodes.
G. E. w. 3RD
YALE MEDICAL SOCIETY
March 10, 1958
THE EFFECT OF THEOPHYLLINE ETHYLENE DIAMINE ON THE PULMONARY
CIRCULATION. By Ole Storstein, Department of Internal Medicine, Yale
University School of Medicine.
In a group of 21 patients with various heart and lung diseases, exclusive of
hypertensive heart disease, a study of the ventilatory and circulatory effect
of theophylline ethylene diamine has been carried out. Theophylline ethyl-
line diamine gave a distinct increase in maximal breathing capacity, indicat-
ing a bronchodilating effect. The improved ventilation lowered the arterial
pCO2, while the arterial 02 saturation was unchanged. TED increased the
heart rate and decreased the blood pressure both in the systemic and in the
pulmonary circulation, but more pronounced in the latter. The cardiac out-
put and the pulmonary capillary venous pressure were unchanged, and there
was a pronounced fall both in the peripheral arterial and in pulmonary
arteriolar resistance.
It is concluded that this pressure fall was mediated through a direct dilat-
ing effect of TED on the arterioles, both of the pulmonary and systemic
circulations. The work of the right ventricle showed a fall which indicated
that TED in this group of patients lessened the burden of the load placed on
the right ventricle by pulmonary hypertension.
Compared to earlier investigations there seems to be a different reaction
to TED among this patient group and patients with hypertensive cardio-
vascular disease. In the latter group the most pronounced effect was the
increase in the cardiac output, while thevasodilating action on the pulmonary
circulation was insignificant.
OLE STORSTEIN
MICROBIOLOGY SEMINAR
March 14, 1958
PHYSIOLOGICAL ACTION OF FUNGICIDES. By Saul Rich, The Connecticut
Agricultural Experiment Station, New Haven, Connecticut.
Effective fungicides have been found by empirically testing thousands of
compounds. The active compounds have been studied by many laboratories
in attempts to elucidate mechanisms of fungitoxic action.
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In a study by Owens, four groups of fungicides-the dithiocarbamates,
phenols, quinones, and metals-were tested for their ability to inhibit amino,
sulfhydryl, iron, and copper dependent enzyme systems in relation to their
fungitoxic activity. The results showed few regular or predictable correla-
tions, indicating that more than mere enzyme inhibition is involved.
Studies by Rich and Horsfall, and others, showed that permeation plays
an important role. Thus the lengthening of an alkyl side chain progressively
increases the activity of certain compounds, an effect which is correlated
with increasing oil solubility. Other workers have shown that the toxicity
of analogues of 8-quinolinol is related not only to the ability of these com-
pounds to chelate but also to their degree of oil solubility.
The successful fungicide itself may not be the compound exerting fungi-
toxicity, but may instead break down to release the toxic material. Thus
nabam, sodium N-methyldithiocarbamate, N-substituted rhodanines, and
certain thiadiazines all break down to release highly fungitoxic isothiocya-
nates. Fungi may actually contribute to their own self-destruction. For
example, Lukens and Sisler found that captan is rapidly broken down by
sulfhydryl groups of the microorganism to release the highly toxic thio-
phosgene. Similarly, Byrde and his co-workers have demonstrated the
ability ofthe fungus (as opposed to the host plant) to de-esterify the diacetyl
ester of 2,3-dichloro-1,4-naphthoquinone resulting in the self-destruction of
the fungus. This latter phenomenon is important because the parent quinone
may be toxic to the host plant, whereas the ester is not.
Fungi may not only make compounds more toxic, but they may also
detoxify other compounds.
It should be pointed out that the phenomenon of resistance as seen in anti-
bacterial and anticancerous agents does not develop, in most instances, with
fungicides.
S. I. H.
CARDIOVASCULAR STUDY UNIT
DEXTROCARDIA AND DEXTROVERSION IN CONGENITAL HEART DISEASE. By
Robert P. Grant, National Heart Institute, Washington, D. C.
A right-lying heart may be manifested in three ways: first, as acquired
dextroposition due agenesis of a lung or eventration of a diaphragm, etc.;
second as congenital dextrocardia of the mirror-image type in which there
is usually no cardiac abnormality other than position. This is always asso-
ciated with situs inversus of the abdominal viscera; third as congenital
dextroversion in which the heart lies on the right, as if turned like a page in
a book, with the atria remaining in normal position.
Importance is attached to dextroversion because of the many structural
abnormalities associated with it. With regard to the heart itself, cor bilocu-
lare, single ventricle, truncus, and other conditions are seen suggesting an
interruption in development. Ninety per cent of these cases have transposi-
tion of the great vessels and interventricular septal defect. Arrest is believed
to occur at a stage when the ventricular loop is largely on the right before the
leftward migration of the bulbis, and this is the same fetal time when
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differentiation of the conus and the truncus takes place. It is interesting that
the splenic bulb appears at this time, because dextroversion is often asso-
ciated with absent spleen and its manifestations such as target cells and
erythroblasts in the peripheral blood. In contrast to situs inversus, in the
abdominal heterotaxy seen in dextroversion the organs tend to be symmetric
and primitive, as if arrested prior to the stage when the body first searches
out its normal asymmetries and lateralities.
Diagnosis of dextroversion is made with the aid of a combination of x-ray,
angiocardiography, and the electrocardiogram. Differentiation from other
types of dextrocardia can be made from the ECG because in dextroversion
the P waves in the conventional limb leads are upright while in mirror image
dextrocardia they are inverted; on x-ray, transposition of the great vessels
will be seen in many cases of dextroversion but not in mirror-image dextro-
cardia; on angiocardiography the normally laced atria and the lie of the right
ventricle superior to the left will be noted in dextroversion, while in mirror-
image dextrocardia the atria are reversed in location and the right ventricle
is anterior to the left.
Similar diagnostic methods and reasoning may be applied to mesocardia
and levocardia.
J. A. O'N.
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